The increased use of skin whitening products serves as a significant challenge for the health care unit. The progressive use of the whitening products exposes individuals to various risk factors and skin-related complications. This study aims to determine the usage of skin-whitening products among female students at Ibn Sina University, Sudan. It further intends to assess the complications and risk factors that may emerge due to the increased use of skin whitening products. It used a descriptive cross-sectional design following a questionnaire-based survey approach. The data was collected from 138 females (age 17 to 25 years), which was statistically analyzed. The results revealed that 47.4% of the population used skin-whitening products, where 58.8% were aged 20-22 years. It revealed a significant association of marital status (p-value, 0.010) and belief (p-value, 0.001) with the use of skin whitening products. It concludes that increased usage of skin-whitening products leads to the occurrence of various complications. It stresses introducing educational and preventive programs to mitigate the use of harmful products.
Introduction
It is well recognized that the practice of skin-whitening is globally embedded in various ethnic groups (Naidoo, Khoza, & Dlova, 2016) . The preference towards the white color and the idea of its superiority among other skin colors have promoted the use of skin whitening products (Couteau & Coiffard, 2016) . The increased use of the skin-whitening products is evident from Zion Market Research (Zion Market Research, 2019) , which highlighted sale of 2017, where it reached a figure of USD 4,075 million with 6.5% increase in 2018, which is further expected to increase to 8.9 billion by 2027 (Statista, 2019) . Various studies have assessed the use of skin-whitening products, referring it in different names such as "skin bleaching products," "skin whitening products," and "depigmenting agents," in Africa, North America, Europe, and Asia noting its prevalence to range from 27% to 77% (Shroff, Diedrichs, & Craddock, 2018; Ribeiro, Estanqueiro, Oliveira, & Sousa Lobo, 2015) . Hollinger, Angra, & Halder (2018) noted the benefit of using the skin-whitening products. It highlighted that some whitening substance prove to be beneficial (antioxidants, protection of macromolecules, anti-proliferative activity, such as collagen against Ultra Violet (UV radiation and more) (Ribeiro et al., 2015; Gbetoh & Amyot, 2016) ; whereas, a study has raised concerns due to reduction of melanin in the skin (Gillbro & Olsson, 2016) . Its increased complication has led to its ban in some countries (Hollinger, Angra, & Halder, 2018) . These skin products are inclusive of ingredients such as corticosteroids, hydroquinone, or mercury, which are effective in the lightening of the skin color Gbetoh & Amyot, 2016; Gillbro & Olsson, 2016) . However, this ingredient also gives rise to the various health risks such as impaired wound healing, dermatitis, and adrenal suppression (Peltzer, & Pengpid, 2017) .
The increase in the skin whitening products is also accounted for its projection as a success promoting factor (Shankar & Subish, 2016) . These promotions have led to the escalated use of skin whitening products. An earlier study by Jose & Ray (2018) has established that the complications of the skins promote due to lack of knowledge of the adverse effects caused by these whitening products. Such as Alghamdi's (2010) research on the Saudi population revealed that about 45.4% of the female population were unaware of the detrimental effect that can emerge as a result of continual and aggressive use of the skin whitening products.
Previous studies on the developing countries and its prevailing culture have revealed the symbolizing of the light-colored skin as a form of social advantage for marital and career prospects (Shroff, Diedrichs, & Craddock, 2018) . This is notably relevant for countries such as Japan, Sudan, Malaysia, China, Thailand and more where fair skin color is reflected as a cultural marketer for class, wealth and social status (Jang et al., 2013) . This stereotypical culture and notion related to beauty are reinforced by the produced advertisements (2017). This advertisement of the skin whitening products is regarded as akin to "disease mongering," which increases the people's insecurities (Shankar, Giri, & Palaian, 2006) . Burger et al. (2016) study asserted that the use of the whitening products could increase the medical need of an individual who may be suffered from some type of dermatological conditions that may be associated with the abnormal melanin (such as melasma, senile lentigo, etc.).
Assessment of the previous literature work has revealed that several societies across the world appreciate light skin as a form of beauty standard, whereas some regard it as a form of social capital (January et al., 2018) . Agorku et al. (2016) research on Ghanaian women showed that use of the skin whitening product led to an increase in skin-related disease. In the same context, Kouotou et al. (2017) study on four university campuses of Yaoundé demonstrated that use of skin whitening products progresses due to the desire to have a uniform body skin color, following the desire for soft skin. Similarly, some studies on the five Association of Southeast Asian Nations (ASEAN) university students showed a high prevalence of skin whitening products due to the beauty standards, social practices, and cultural norms (Peltzer & Pengpid, 2017; Rusmadi et al., 2015) . Earlier study of Ahmed & Hamid's (2017) on the University of Sudan stated that females had tried skin whitening products.
Despite the study on the Sudanese undergraduate population and increased use of skin lightening products (SLP) in Sudan (Ahmed & Hamid, 2017; Yousif et al., 2014) , the understandings of the motivating factors for the use of the skin whitening products remain inadequate. Accordingly, the other relevant factors, such as age and social status, are also found to be neglected among the previous researches, along with the complications that follow it. Such as Ahmed & Hamid (2016) have stressed that since university population is an elite group in the region, therefore, addressing the use of the skin-whitening products among this group is said to address the prevalence among the general public. Therefore, the present study intends to assess the proportion of skin whitening among females in Ibn Sina University, Sudan. It also examines the factors that lead to increased use of the skin whitening product. The rationale behind the selection of the university population is based on the established claim that these are more vulnerable to the social practices and susceptible to social impact such as conformity (Kouotou et al., 2017) .
Methodology

Study Design
The study used a descriptive cross-sectional study design to assess the factors that promote the use of skin whitening products among the female students in Sudan.
Study Variables
Age and marital status were considered as dependent variables; whereas, the use of the skin whitening product was considered an independent variable.
Study population
The inclusion criteria were prepared to target participants who were female, enrolled in Sudanese Universities, and the 2017-2018 class. The population of the study includes female medicinal students enrolled in the Ibn Sina University, Sudan. 138 students were systematically recruited in the study from 2nd, 3rd, 4th, 5th, and 6th years in the study year of 2017-2018. The inclusion criteria also required them to be aged between 17-26 years. These participants were selected as these were the primary target audience of the whitening cosmetic brands, which help gather results that can be generalized. This also falls in-line with the research findings of Ahmed & Hamid (2016) , who concluded this group findings as the one that can address the problem generally faced among the masses. The sample size of the study was computed using the sample size formula: The compliance with the determined inclusion and exclusion criteria limited the number of participants to 136 only. Cohen, Monion, and Morris (2000) stated that a sample of 100 participants in survey research was adequate for representing a sub-group in a population. Singh and Masuku (2014) also found this sample size adequate for concluding results that can be generalized. Also, since the study uses a descriptive cross-sectional study design, this sample is found adequate.
Data Collection
Data selection was of selective random proportions. Data collection was part of a complementary research project in medicine community from 2017 to 2018. In the present study, data was collected through a survey using a self-administered close-ended questionnaire. The items of the questionnaire were distributed into two parts, where, first part gathered demographic details of the participants while the other collected information on the use of the skin whitening products.
Data Analysis
For determining the use of skin whitening products and their associated factors, descriptive cross-sectional design was adopted. The collected data were computed using IBM SPSS (Statistical Package for the Social Sciences) Version 23.0. The data were analyzed in the form of percentages. Along with it, chi-square was also used for determining the p-value. The study employed a quantitative approach for assessing the impact based on the fact that it allows the statistical processing of the data.
Ethical Clearance
Ethical approval from the ethical committee of Ibn Sina University Medical faculty was obtained. Written consent was taken from each participant. Participants were also communicated their right to withdraw from the study at any time.
Results
The responses of the participants revealed that the majority of the participants had not used skin-whitening products (52.6%), while only few participants frequently use it (21.1%). Occasional use of the skin whitening products was reported by (26.3%) of the students (Figure 1 ).
Figure 1. Usage of Skin Whitening Products among Ibn Sina Medical Female Students, 2017-2018
The response revealed that 86% had experienced different forms of skin complications. Among the different complications, majority responded the skin redness (|33.3%) and acne (27.0%) were the major skin problems Table 1 shows the responses of the participants concerning the use of skin-whitening products. The findings show that major use of the skin whitening products was from participants that were aged 20-22 (58.8%), following the age group below 22 years (26.0%). The achieved p-value also indicates an insignificant association of age with the use of skin-whitening products (0.330). Concerning the marital status, the responses indicate that single participants (89.5%) were involved with its usage following the married participants (6.8%). The computed p-value highlights the strong impact of marital status on skin-products usage (0.010). The collected responses of the participants revealed that 35.3% of them do not consider fairer skin as a necessity for obtaining a life partner; whereas, 30.1% considered it essential. The remaining 34.6% responded neutrally to it. However, the obtained p-value (0.001) illustrates that there is a strong association between the use of the skin whitening product and the belief that fairer skin tone is essential for obtaining a life partner. 
Discussion
Skin whitening is observed as a significant global health concern in developing countries. The prevalence of skin whitening products is substantially progressing, which raises severe concerns related to skin complication. The current findings reveal that various factors promote the use of skin whitening products in the Sudanese population. These outcomes are corroborated by the findings of Hamid et al. (2013) , which assessed the use of products among the students of the University of Gezira in Sudan. Its comparative analysis showed that the use of products has mitigated in the country, which may account for the difference in the beauty scale between towns and cities. However, Lartey et al.'s (2017) study contradicts the current study findings showing that about 76 percent of the population in Ghana (Accra region) uses more than one whitening product.
Previous studies established the prevalence of usage among the students. Such as Alghamdi [13] noted that frequent use of the products leads to an increase in the complication of the skin based on its inclusion of the lightening agents, which reduces the skins' melanin concentration. The present study also revealed that age is one of the prime contributors which promotes the usage of skin whitening products among the Sudanese population.
These findings align with the study outcomes of Hamed et al. (2010) , which showed high involvement of the age group from 20 to 30 years in using the skin whitening products. These are also supplemented by the study of Askari et al. (2013) , which noted that about 72 percent of the population within this specific group is inclined towards its use. Ravichandran (2013) also endorses the findings stating that major lightening cream complications were observed among individuals who reside in 20 to 30 years age group.
The present study showed that single students were more inclined towards the use of whitening products. These findings are similar to the earlier findings where the majority of the individuals in the developing countries were using whitening products. Such as Shroff, Diedrichs, & Craddock's (2018) findings on the Indian population produced similar results indicating that individuals, with single marital status, are the frequent purchaser of the skin whitening products. Likewise, as the current study findings, it also showed that cultural norms and belief of finding a partner is linked with the color of the skin. Landor & Halpern (2016) also corroborate the present study results stating that skin color acts as a determiner of marriage, which eventually promotes the use of skin whitening products. Hamilton, Goldsmith, & Darity (2009) also endorse the idea and stated it as a promoter of the usage among individuals, particularly females. Similarly, Dlova et al. (2015) also showed the impact of marital status on the consumption of skin whitening products. Ahmed and Hamid (2017) also reported that lack of confidence also accounts for increased use of these products.
Moreover, this study acknowledges the limitation highlighting that the restriction to a specific region confines the generalizability of the results. It is because the different socio and economic conditions affect the usage of the skin-whitening products. Similarly, the small sample size and application of the quantitative approach further sets parameters on its finding. Therefore, in order to overcome these, this study recommends the evaluation of large population sample implications, which highlight the consequence of skin whitening in the long-run and assesses the motivation factors for the use of SLP. Such as students from more than one university can be included along with no age restriction as set in the present study. Also, a qualitative method can be adopted where interviews can be conducted with industry professionals, consumers, or the manufacturer to provide different perspectives on the current subject. This also helps overcome the current limitations and expand the current horizon of the study. Also, it also suggests examining the effective alternative procedures that are not harmful and which individuals may adopt. Accordingly, examining the use of skin-whitening products among pregnant women is also observed to contribute to the knowledge horizon as well as its health implication upon the infant.
Conclusion
The findings of this cross-sectional study showed the low prevalence and use of whitening products among the students of Ibn Sina University. These results established that the use of skin whitening products is promoted due to various factors such as age, marital status, and beauty desire. It noted that the use of such products is more among the single status females for their desire to attain a life partner. The results shed light on the use of whitening products among the Sudanese female population. It is noted that belief that fairness leads to the attainment of the partner is a firmly held among the participants. The study suggests that regional authorities should initiate awareness as well as educational programs for improving their population literacy-related to skin complications. The campaigns should be instigated, which promotes the idea to feel confident in ones' own skin. Also, continuous monitoring of the use of skin whitening products should be conducted. Moreover, knowledge about early complication signs and its immediate treatment for the prevention of skin cancer or ovarian should be promoted.
